Antiangiogenic agent (TNP-470) inhibition of ectopic bone formation induced by bone morphogenetic protein-2.
Bone morphogenetic protein (BMP) is a potent inducer of ectopic bone formation, and TNP-470, a synthetic analog of fumagillin, is an antiangiogenic agent that strongly inhibits neovascular formation in vivo. We investigated the effects of TNP-470 on BMP-induced ectopic bone formation to clarify the role of angiogenesis in bone formation. Collagen pellets containing recombinant human BMP-2 (rhBMP-2) were implanted beneath the fasciae of dorsal muscles in mice. By daily subcutaneous administration of TNP-470, ectopic new bone formation was inhibited in a dose-dependent manner. Histological examination revealed that TNP-470 prevented proliferation of mesenchymal cells and chondrogenesis at the initial step of endochondral bone formation. Immunohistochemical staining with a specific antibody against bone morphogenetic protein type IA receptor showed that TNP-470 reduced the number of receptor-positive cells surrounding the BMP pellets. The inhibitory effect of TNP-470 on bone formation continued during the period of its administration, and discontinuation of treatment was followed by the resumption of the whole process of endochondral bone formation. This study showed that TNP-470 reversibly inhibits the biological activity of rhBMP-2 in the early stage of bone induction, suggesting that angiogenesis may play an essential role in the recruitment of BMP-receptor-positive cells that can respond to rhBMP-2 and differentiate into chondrocytes and/or osteoblasts.